Suppression of the vitro humoral immune response of mouse splenocytes by benzo(a)pyrene metabolites and inhibition of benzo(a)pyrene-induced immunosuppression by alpha-naphthoflavone.
Several investigators have demonstrated that the humoral immune response of mice and splenocyte cultures was suppressed with benzo(a)pyrene [B(a)P] exposure. The mechanism of the B(a)P immunosuppression, however, has not been established. Since reactive metabolites of B(a)P, rather than the parent compound, have been shown to mediate the carcinogenic effects of B(a)P, it was hypothesized that the immunosuppression produced by B(a)P may also be mediated by its reactive metabolites. The objective of this investigation was to examine the role of B(a)P metabolism in the B(a)P-induced suppression of the in vitro humoral immune response. This was addressed by first determining if various B(a)P metabolites are capable of inhibiting the generation of antibody-forming cells (AFC) of splenocyte cultures. Addition of B(a)P or B(a)P-7,8-diol (2 X 10(-5) M) to splenocyte cultures produced a similar dose-dependent suppression of the in vitro T-dependent AFC response to sheep red blood cells. In contrast, decreases in the AFC response and cell viability of cultures exposed to the 4,5-diol or 9,10-diol were only observed at 2 X 10(-5) M. Exposure of cultures to 3-hydroxy-B(a)P resulted in a significant decrease in the AFC response at 2 X 10(-6) and 2 X 10(-5) M. Slight decreases in the AFC response were observed with the addition of B(a)P-4,5-epoxide or B(a)P-6,12-dione at 2 X 10(-6) M, whereas a dramatic decrease in the AFC response, as well as a 45% decrease in cell viability, was obtained at 2 X 10(-5) M. The second objective was to examine the effects of the cytochrome P-450 inhibitor, alpha-naphthoflavone (ANF), on the B(a)P- and B(a)P-7,8-diol-induced suppression of the in vitro AFC response. Exposure of splenocyte cultures to 2 X 10(-5) M ANF did not affect the AFC response. Coincubation of splenocytes with ANF was observed to attenuate the suppressive effects of B(a)P and B(a)P-7,8-diol. This concentration of ANF was observed to inhibit the metabolism of [3H]B(a)P by splenocyte cultures to water soluble metabolites. Moreover, B(a)P metabolism by splenic microsomal preparations of untreated mice was inhibited by ANF. These findings suggest that the B(a)P-induced suppression of the in vitro AFC response is mediated by B(a)P metabolites generated by cytochrome P-450 present within splenocytes.